Multi-functionalized chitosan nanoparticles for enhanced chemotherapy in lung cancer.
Chemotherapy-based treatment for cancer has made great progress in the past decades. However, there is still a big challenge for the treatment of lung cancer. Herein, a multifunctional nanocarrier was developed through electrostatic interaction between the fluorescent gold nanocluster-conjugated chitosan and the nucleolin targeting AS1411 aptamer. Then methotrexate was loaded into the multifunctional nanocarrier through hydrophobic interaction to obtain the nanodrug carrier systems. The prepared nanodrug carrier systems have an average nanoparticle size of 200 nm with 13.8% drug loading efficiency. The drug release is pH-dependent. The in vitro results demonstrated that the nanodrug carrier systems were selectively taken up by cancer cells in a time-dependent manner and exhibited significantly enhanced anticancer activity in a model of lung cancer A549 cells. The in vivo results showed that intravenous administration of nanodrug carrier systems into BALB/c mice led to accumulation of methotrexate at the tumor site and significantly inhibited the tumor growth but without overt toxicity. The present study suggests that the prepared multifunctional nanocarrier can be used as an effective drug delivery system for anticancer drugs and exhibits great potential in clinical applications.